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1.  Introduction
The products of distributions have been discusscd by B.I「isher[1]一5 , A江.ItanO
and S.Hatano[6],J.Mikus?ski[7],L.Schwartz[8],H.G.■■mann[9],CtC.
B.Fisher[5]gavc thC f01lowing resulti
THEOREM A.
ユ〃r=1,2,3,中●●
〔ヽ。Itano and S.Hatano[6]gave the f01owing rcsulti
監 EOREM B.勁θ prο冴ク,Pf手が
「
り茄 Wsヵr,ηノpο前力9肋″σθr η αη冴
Pf手。メ″―り=(~り像―り!ダ2″―り。
The main purpose of this paper is tO give the folownig two theorems:
THEOREM l. L?チη∈ハ「U(0}αηtt α∈R. 勁 9η
O  ‐ 碑 り≧署 脚 げ ヵ―αGЩ叫,
≧0        √ η―αCNU{0}.
THEOREM 2. L"附∈N αηtt α G R. T力θ猾
②  X(券 鶴 Fり)≧αPi O写
1⊃+P聴隼の
坐α Piけ1⊃+普 メー の √ ―α∈/Uや},
≧α Pi(Xγ・ 7)            丁 ―α≠NU(0}。
郡 河Xつ=鍔 津 ‐つ
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2. Prelininaries
Wc use thc notation(νプ)aS f01lows:
(νプ)=モデ=(九,/2,…"虎,…);免G(吻  力r ιαθんたCN},
where(既1)iS the set of an real valucd, locally intcgfablc, functions dcrlncd On R.
DEFINITION l,A fllnctionデC(νプ)iS Said to be class C“if there exists a natural
numberた。such thattt is Class C'whcneverた≧た。.
DEIFNITION 2.Let∫∈(≦″7)and S C(珍)′.Denne
(3)                       Pi(デ)坐S
if thcrc exists a fllnction σ such that
(4)          ♂(た,?)=じ。(?)10gた+じ1(?)「c・1(?)+中●+θ
“
(CP)rc'・(η)
for cachたc N and?∈(9),wherc thc ct(?),0≦
'≦
η,and thC λ.(?),1≦
'≦
η,Which arc
real numbcrs,dcpend on?,and O<免1(?)<・・<λ
“
(?),
(5)                   lim(∫:∞九(χ)?(χ)冴―,(た,9))==S(?)
for cach?∈(9).
LEMMA l.L9チデG(≦アし″)b9,C'αSS Clノ税猾θサわ猾αη,Sc(珍)′.
0     丁 Pi(D≧S,滋?力 Pi(券つ
≧St
PROOF. Let?∈(【2)・ Since Pi(デ)豊S,We have
14(∫:∞汎(χ)(―ψ′(χ))冴X―(0。(―?′)10gた+cl(一?′)たえ1←?つ+…+C,(―?′)た'打←9′う)
=S(―?′)
=S′(?).
Sinceデis claSS Cl,thcrc cxists a naturai numberた。such hat
F∞京つ←ゲ②歳=″∞丸①猟つみ
whcncverた≧た。,
Hence,wc havc
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角 (∫:〆,①,CXJみ―(`約力gた十五CtpJた
五ω
…
.+0'(ψ)た勲 ,)
=y(の,
wherc     ct(ゅ)=じc(―ηり,■(の=じ1(―¢り,…,C,(の‐ち(―¢リォ
λ4(の‐允1(―?'),…几,(の主れ(―ψり,
Therefore we have―
∬・(洗つ≧y,
m δc(77)be a fllactiOn havねg ho follo?ng prOpeFieSi
(7)            0<,.く
'ぉ(8)         ,71 iS a monomiat oFた,
(9)        bたT,■<ゲ牝
(1の          δzS(ワ),
(11)      猟つ≧0テ
(12)        ィ CaF(δpF(?,仇∂           、
ω    ttw歳=i
LEMMA 2. Lg′五 ♂∈(7玲bC CttSS C砕ヵ
“
珈 ぉ ,
(10        了 ′≧♂力ぞれ井″)当♂●),
P燕00F, SinCeデ≧みwC have
撒∫静働e》‐盈∫曳♂浄)0み
for eacll?c(珍),
SinCe抗,are classひfullctions,ve have
漁∫ヤ攣0?⑭歳=胤(―。|∫:評甲ゆω加
〒,44(―り'∫!iクぷ})?CltJ11)'X
=胤∫littω∬う嚇 _
19
? KЩ瞬▲Y拇鴫 Y:
for each 9 ξ(珍)。
Therefore wo havoデ0)≧す(').
Let F税l he fllnction dcnned by
rOI‐(71←),y2(つす・11,【舗 ,,うj
珀破靱ギω瑚カカ雄エ
We hαlc the rbl。―?nglemmai
LEMMA 3. L9r翻っれ。N. :p″距
O動    号鈴「μ=h.奉転.デ,11.,評δCpk―!…δ。だ。
≧δ(庁1)
w力を解δ(‐1)とyc猾ガδ(0)=δ,
PROOF, We immediately have th誠
券 7rttt δ
争―
'・
ISin∝
妥 浄 ″ω =ぬ…募 ЙI万烏爾
輩 pcXJ…4pMDCxJ
=れ
Ⅲ乳 判 ラ手守義戸
。浄吼=ゆ0),…づI嘉
―lD(ェ
),
wc have(1.5〉
REMAR(1. Let脇=2 and 4‐1, Thon
2:Ю≧δ・
Let胸零〕朗? 4=1, Then
3r2,≧づ・
Wo thus have
(16)    δ(r―P)当キぅれar-72≧α
3. PFoOFs of Theore“s land 2
Now let,鮮―,wheFe∝∈R,be he枷oぼon deaned b}
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X子=χα  if χ>0
=O   if x≦0.
LEMMA 4. L9サα>O αη冴,訪デb9αrゼα
'υ
αι
"θ
冴じθ崩,ηttO"s″ηCサ
'ο
η 冴頭ηθtt οtt R.
Tカゼη
(17)             ヵlδ≧0.
PROOF. SinCC
I靴∫:∞天
X>子δぇ(χ)?(χ)冴X=0 偽r each?∈(珍),
wc immcdiately have(17)。
LEMMA 5. L9サα>O αηtt αttN. Tカゼ乃
(18)                  Pi(x了“δ)些0,
PROOF,  Wernay takc Jc N and ι,>α.  Taylo■'s theorerl gives
∫:∞χ〒αδた(χ)?(χ)冴
=∫
::δ
た(χ)(9(0>―α+響鼎χl―α+…+?仰)(0)χ“_α+…+?(D(θχ)χ卜,)rrx
筆析彎て1盆
α″~α≧∫::δた(X)〃И~αttX≧う″―',
ThcrefOre,using thc Lemma 4,we have(18)。
PROOF OF THEOREM l. We may take,c N and′+α>η. Let?c(9). Then
だ∞期的猟勤
=←呵彿ω10ガマ絆″乾卜十弓繹濯れⅢ…+び叩つ〃ずみ.
If η=Ttt+α,then
Therefore we have(1).
(鐸沖〉D=僻・
KuRIBAYASHI,Y.
PR00F OF THEOREM 2.  We ialincdiatcly havc
う争「(χ隼7打)==αχ隼-l rrtl→_χ単躍Frll_lδ
≧αx写17+耳δ.
Using thc Thcorenl l wc havc thc rcsult that
∬組 の望解 脚
打 ―αCЩ叫,
≧O      if ―α挙∬U(0}.
Therefore wc havc(2).
COROLLARY l(L.Schwartz[8]). L"ケcR. T力θη
。り  券 [Pi手]坐Piは許 )十(―り
ど
学  √ ′∈∬U側,
¢∽  券 [Pi手]≧Pi侍許)   √ ′‐/U得
PROOF.  ThiS result is an inllnediate conscqucnce of LcrHna l and Thcore■11,
Let χと,whcre α c R,be the function denncd by
xと=が'π(―χ)  if χ<0,
=O      if χ≧0,
and let δ_, 7 bc thc functions dcancd by the following cquations:
δ_(X)=δ(―χ), 7(χ)=7(―χ).
Wei】■mcdiatcly havc thc following results:
THEOREM 3. L"れ∈NU{0}α猾冴 GR, T/99猾
¢り  Щttδりり卵顧淫名ァメ「の 胸 ~α∈Щ鉛'
≧0        √ カー α学∬U{0}.
COROLLARY 2. Lθι Ю∈NU(0}αηtt  G R,αηtt J9サИ,B b9 ηοη‐■9♂αガυ9r?α〕秘夕阿bθrs
sttcカチ,才五十B=1. Trtθη
(22)                 ИδttBδtt δ,
(23)             Pf。(χttИδ(2))+Pi(χttBδ攣))
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≧←り
『
豊研μの 丁刀~αGЩ鉾,
些0          丁 η一α∈NU{0}.
THEOREM 4. Lιチ陶 ∈Nα猾冴αcR. TPDιη
o①   Ⅲ (券・
正聖 ))≧αPi住年 lμ)一Pi O生胞勲 ~lδ⇒
坐 α Pf.(χ年 14)一
年 毛 F〆
―の  √ 一 α∈∬ U(0},
≧α Pi(XΞαy_)          丁 _αttNU(0}.
COROLLARY 3(Lt Schwartz[8]). L9ナ
'GR. Tみ
θη
O動  券 [Pa(手)]≧Ⅲ (号件 )―(―り'斗 √ ′∈∬U側,
翌 P丘
(王平基
■
)   √ た ∬
U側・
References
[1] B.FIsHER,  PrOducts oF gcncralzed functions,  Studia Math.33(1969),227-230.
[2] 
―
, The product of distttbutions, Quart.Jo Math.,OxFord(劾,22(1971),291翌98.
[3]― , ThC product of the distributionsメFγ―夕and χttT―;, Proc,Camb.Ph■.Soc.,71
(197り,123-130.
[4] ―――――――, The product of distttbutions x―r and δ(″-1)(→, PrOC.Camb.Phl.Soc.,72(1972),
201-204.
[5] ――――――――,  COnVCrgcnt and divergent products oF distributions, The Math. Student, 41-4
(1973),409-421.
[61 い正,ITANO and S.HATANO, Notc on thc multiplcative prOducts of χ
=and 
χ4,  MCm.Fac.
Cen.Ed,Hiroshma Univ.3,S(197o,159-174.
[7] J.MIKUSI(SKL On the squaⅢc ofthe Dirac De■a‐dist?bution, Bull.Acad.Polon.Sci,Scr.
Sci.Math.Astr,Phys。,14(1966),511-513.
[8] L,ScH、vARTZ, Th6o五c dcs distributions, Hcrmann,Paris,1973.
[9〕 H.G.TILLMANN, Darstellung dcr Schwartzschcn Distributionen durch analytische Funktio‐
ncn,Math.Z,,77(1961),106-124.

